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OBJECTIVES 
- Advantages and disadvantages of mouse trauma 
   models 
 - Few examples of frequently used mouse models 
 - Similarities between mouse vs. human mild 
    traumatic brain injury (TBI) 
 
 

Modeling mild TBI with axonal injury in mice is difficult because of their brain’s 
resilience to accelerational/rotational forces 
MOUSE BRAIN TRAUMA 
http://www.visualphotos.com/image/2x3755739/close-up_of_a_human_foot_over_a_dead_mouse  
Disadvantages: 
-Obvious differences related to 
developmental speed, brain size, 
gyration (surface area), gray-white 
matter ratio, specific 
compartmentalization, and 
complexity 
High resilience to angular 
acceleration injury (compact, small) 
 
 
 
 
Advantages: 
- Low cost and ethical concern compared to higher species 
- Models key aspects of human brain injury 
- Genetic versatility 
Focal injury models: 
- Controlled cortical impact 
- Head impaction 
 
MOUSE BRAIN TRAUMA 
MODELS (EXAMPLES) 
Diffuse injury models: 
- Fluid percussion 
- Blast injury models 
- Closed head weight drop 
 
?Mild 
CCI causes traumatic axonal injury (TAI) at the expense of massive focal damage 
CONTROLLED CORTICAL IMPACT (CCI) 
Mac Donald et al. ExpNeurol 2007; Marklund & Hillered BJP 2011 
CCI delivers an impact onto the unprotected brain 
surface 
But, it requires a craniotomy and typically produces 
TAI in the vicinity of significant focal injury (*). 
FPI produces TAI and avoids the focal injury but is tricky to perform 
FLUID PERCUSSION INJURY (FPI) 
Kabadi et al. NatProt 2012; Marklund & Hillered BJP 2011 
FPI produces TAI uncomplicated by contusion, 
major inflammatory response, or significant 
astrocytic gliosis  
However, it requires an elaborate setup, craniotomy, 
and is prone to variability (worse with small brains) 
Closed head injury model is easy to perform, avoids craniotomy, and adaptable  
CLOSED HEAD TBI(CHI) 
Creed et al. J Neurotrauma 2011 
CHI avoids a craniotomy and can be performed very 
quickly  
CHI can easily be tailored to specific needs 
Weight 50 g 
Height 15 cm 
Impact area 3 mm 
MILD CHI INDUCES TRANSIENT NEUROLOGICAL DEFICITS 
Flierl et al. Nature Protocols. 2009 
NSS 0-10 points 
LASER DOPPLER FLOWMETRY INDICATES TRANSIENT 
POSTRAUMATIC HYPOPERFUSION 
BETA AMYLOID PRECURSOR PROTEIN (BAPP)-STAINING  
MARKS TRAUMATIC AXONAL INJURY 
Johnson et al., ExpNeurol 2012 
Post-traumatic bAPP-positive neurons are predominantly found in the right 
hemisphere CA3 and cortex 
Albert-Weissenberger et al. ExpTransStrokeMed 2012 
SUMMARY AND OUTLOOK 
- Mouse closed head TBI mimics several important 
aspects of human concussion injury: 
- Transient neurological deficits (particularly balance) 
- Posttraumatic hypoperfusion 
- Traumatic axonal injury 
- Neuronal stress and degeneration 
 
- Further detailed histological evaluation 
- Impact on cognitive measures 
- Evaluating axonal death pathways 
- Testing of novel therapeutic strategies to mitigate 
axonal/neuronal traumatic injury 
